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Abstract  
     Developing representative archetypes using a bottom up approach for stock modelling is an excellent tool for evaluating the 
overall performance of the building stock; however it requires detailed analysis of the various building types. Currently there is 
no detailed housing data base for Local Authority housing in Cork City, Ireland that catalogues the housing stocks geometric 
properties and thermal characteristics for each typology. This study details a methodology to catalogue the LAH stock and build 
a detailed housing data base. The GIS web based mapping application Google Street View is used to identify 20 house typologies 
across 36 LAH developments; a total of 10,449 housing units are counted and information subdivided into end of terrace, mid 
terrace, semi-detached, orientation and elevation. The data base provides the base line assessment for building a stock 
aggregation model; the stock aggregation approach is used as a method to evaluate the energy performance of the building stock, 
beginning with analysis of individual house types; referred to as a ‘bottom up approach’.4 representative archetypes are produced 
and modelled using DEAP simulation software. A 6% variation is recorded when compared to an averaged 121 registered BER 
results from LAH in Cork City. A full estimation of total energy use and CO₂ is recorded for 10,449 units resulting in 211 GWh/y 
and 35,477 GtCO΍/y. Investment in retro-fit is highly justified in this area with large potential for reducing CO΍ emissions, the 
number of fuel poverty sufferers and victims of seasonal mortality due to thermally inefficient homes. The study suggests the 
method applied has scalable potential and is modular in structure facilitating wider adaption. 
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Nomenclature 
LAH   - Local Authority Housing   DEAP  - Dwelling Energy Assessment Procedure 
SM      - Statistical Method   SEAI    - Sustainable Energy Authority of Ireland 
EM      - Engineering Method                             BER     - Building Energy Rating 
ET       - End of Terrace    SAM    - Stock Aggregation Model 
MT      - Mid Terrace    TFA     - Total Floor Area 
SD       - Semi Detached    TWA    - Total Wall Area 
MASL - Metres Above Sea Level   FA        - Floor Area   
1. Introduction 
     The residential sector is responsible for consuming 30% of global primary energy [1]. In Ireland this sector 
accounted for 27% of all primary energy used in 2011 [2]. Irelands housing stock is amongst the poorest performing 
in Northern Europe [3, 4]. Therefore tackling energy efficiency measures in the domestic sector is of extreme 
priority. A study carried out to examine CO2 emissions found that the average Irish dwelling emitted 47% more CO2 
than the average UK dwelling and are 92% higher than the average EU-15 dwelling [5].  Ireland and the UK have 
the highest rates of seasonal mortality in Northern Europe despite having such mild winters; a number of studies 
have shown that this rate of mortality is directly linked to the thermally inefficient housing stock in Ireland and the 
UK [6]. Homes built between 1941 and 1979 have the highest absolute number of fuel poverty sufferers with 
111,000 homes affected [7]. This associated age band is representative of the LAH stock presented in this paper. 
Plans to meet Kyoto targets for GHG reductions have obligated a number of countries to create detailed data bases 
of their building stock, and to model total energy use of representative buildings [8]. Improving energy consumption 
of existing buildings is an extremely effective method to reducing CO΍ emissions. Assessing the baseline 
performance of existing stock is a crucially important measure to designing retro-fit solutions. The energy 
consumption in the residential sector is highly complex as there are a huge amount of variables and thermal 
characteristics which effect building performance. Understanding these effects is paramount to designing effective 
solutions. Currently no detailed data-base exists containing all building types, geometric configuration and thermal 
characteristics for the LAH stock in Irelands 5 city councils. The aim of this study was to use stock aggregation 
theory to build a detailed housing stock data-base for one Irish city council as a pilot study to test an archetype 
development methodology based on using a web based geospatial information mapping tool. The work involved 
collecting and cataloguing LAH building information with the objective of building representational archetype 
residential dwellings that can be subsequently used to quantify total energy consumption and CO2 emissions of the 
LAH stock. There are a total of 10,449 homes included in the study for the chosen council, Cork City. The aim is to 
use the archetypes to produce a baseline assessment of energy performance and to better understand the situation 
regarding Irelands’ thermally inefficient housing stock. This will then aid in testing various permutations of retro-fit 
solutions to help reduce fuel poverty and seasonal mortality in Ireland. 
2. Overview of Stock Aggregation Methods 
     IEA Annex 31 describes how a stock aggregation approach is used as a method to evaluate the energy 
performance of the building population within the focus of a housing study. Stock aggregation refers to the process 
of evaluating the performance of a building stock; beginning with analysis of each individual building type, often 
referred to as a ‘bottom up approach’ [9]. The precise structure of a bottom up database helps to facilitate in 
identifying sensitive variables which may be extremely important in determining total building performance. There 
are two types of methodologies which can be used in evaluating the energy performance of a building stock; the 
Top-down and bottom up approach [10]. The top-down approach regards the residential sector as an energy sink, 
and uses historical aggregated energy values; it regresses the energy consumption of the housing stock being 
studied. The bottom-up approach looks at the estimated energy consumption of a representative set of individual 
houses starting at a regional level and then extrapolates this data to measure energy consumption nationally; it 
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consists of two methodologies: the SM and the EM method [10]. The main characteristics of the three major 
residential energy modeling approaches namely top-down, bottom-up EM and bottom-up SM method are 
reproduced from [10] and detailed in Table 1. Archetypes are particularly helpful to support analysis of existing 
stock [11]. Stock aggregation is used to highlight large scale potential improvement in housing energy efficiency. 
Table 1. Positive and negative attributes of the three major residential energy modelling approaches [10] 
 Top-down Bottom-up statistical Bottom-up engineering 
Positive attributes •Long term forecasting in the 
absence of any discontinuity 
•Encompasses occupant  
behaviour 
•Model new technologies 
 •Inclusion of macroeconomic 
and socioeconomic effects 
•Determination of typical end-
use energy contribution 
• “ground-up” energy estimations 
 •Simple input information •Inclusion of macroeconomic 
and socioeconomic effects 
•Determination of each end-use energy            
consumption by type, rating, etc. 
 •Encompasses trends •Uses billing data and simple 
survey information 
•Determination of each end-use qualities 
base on simulation 
Negative attributes •Reliance on historical 
consumption information 
•Multicollinearity •Assumption of occupant behaviour and 
unspecified end-uses 
 •No explicit representation of 
end-uses 
•Reliance on historical   
consumption information 
•Detailed input information 
 •Coarse analysis •Large survey sample to exploit 
variety 
•Computationally intensive 
   •No economic factors 
3. Methodology for archetype development 
     As mentioned above there a number of different methodologies currently documented using stock aggregation 
techniques for the development of virtual archetypes for use in housing stock energy modelling. Table 2 outlines the 
methodology that was developed for this study.  
Table 2. Stock aggregation and archetype development methodology 
Step Description Comments from this study 
1 Identify total LAH housing stock, ܵ௛ , based on local council planning 
boundaries 
City map data obtained from council housing 
department used to define scope. Refer to figure 3 
2 
Use a GIS based web mapping application providing high resolution satellite 
imagery based on location based information to identify and catalogue house 
types according to type, ௝݄ ǡ ሺ݆ ൌ ͳǡʹǡǥ Ǥ ǡ݉ሻ  and rank and percentiles. 
Google street view web based GIS system used 
with 20 house types defined from a total of 10,449 
houses across 36 developments.  
3 
Remove any house types that have percentile values below a selected 
threshold value or can be discounted based on criteria set out in the stock 
aggregation model rules. 
In this instance we applied an exclusion criteria 
based on construction type rather than threshold 
quantities. Red brick properties excluded based on 
delineation of retrofit solutions.  
4 Record/Calculate all geometrical configurations and non-geometric (thermal, electrical etc) characteristics for each house type, ௝݄ ǡ using available sources. 
In this instance data was obtained using 
architectural drawings from council archives and 
results from a national asset rating study of 
approximately 450 houses. (See table 4) 
5 Group house types, ௝݄ ǡ according to construction type as a 1
st tier grouping 
rule and according to surface volume, ܸܵǡ as a 2nd tier grouping rule 
20 house types were combined to give 4 
archetypes. See table 5 
6 Define archetype column vector, ܽ௜ǡ ሺ݅ ൌ ͳǡʹǡǥ ǡ ݊ሻǡbased on parameter 
weighting equation (1) for each parameter ݌௞ሺ݇ ൌ ͳǡʹǡǥ Ǥ ǡ ݈ሻ  using ݓ௝  
A total of 18 parameters were used in the column 
vector ܽ௜ 
     While sources such as IEA-EBC Annex 31 were invaluable to understanding the context of stock aggregation 
techniques the method presented here was developed uniquely as a result of the conditions for the study, i.e. 
availability of certain data etc.  Each step is identified separately with an attempt to provide a description of the 
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general principle applied. The particular solution satisfying each step for this study is summarised separately. 
Broadly the method currently relies on a bottom up EM approach where its strengths are dependent on availability 
of certain types of data from local or national authorities. Based on the above methodology, archetype parameter 
column vectors derived in step 6 are based on the product matrix in equation (1). This column vector contains all 
parameters describing the archetype such as u values, window areas, roof areas, airtightness performance, boiler 
efficiency etc. Each parameter, ݌௞ǡ௜  , within archetype dataset ࢇ࢏, where ݅ represents the individual archetype, is 
defined as: 
݌௞ǡ௜ ൌ ෍ ݓ௝݌௞ǡ௝
௠
௝ୀଵ
 (1) 
Weighting factors, ݓ௝  , are based on the proportional contribution from different house types to each archetype 
parameter in the column vector and can be defined as: 
ݓ௝ ൌ  ଵ෍ ௑ೕ೘ೕసభ
 ௝ܺ (2) 
Where ௝ܺ  א  ܵ௛ and is the total number of units for house type ௝݄. In general it is possible to produce each archetype 
parameter  dataset, ࢇ࢏ ൌ  ൣ݌ଵǡ௜ǡ ݌ଶǡ௜ǡ ǥ Ǥ Ǥ ǡ ݌௞ǡ௜൧ǡ  using the matrix form of a linear system as a single vector equation 
defined in (3) as: 
ሾࡼȁ࢝ሿ࢏ ൌ ࢇ࢏ (3) 
Where the coefficients of equation (3) will be different for each archetype based on the sub classification of house 
types and can be defined using the ݈ݔ݉ matrix ࡼ࢏ and the two column vectors ࢝࢏ and ࢇ࢏ as shown in (4). 
 ࡼ࢏ ൌ 
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Ǥ Ǥ ڮ Ǥ Ǥ
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 (4) 
In summary the method relies on working closely with national authorities that have certain types of data available. 
The use of Google street viewer is a key element of the method as it facilitates rapid typology cataloguing of a large 
amount of building stock in a short period of time using a low cost approach. 10,449 homes were identified, 
catalogued and statistically analysed within a number of weeks for the city council. This can be extended nationally 
very effectively with data bases now being constructed from the desk rather than the challenges of physical 
mapping.  Using a matrix based linear system allows a large number of computationally efficient transformations of 
house types and parameters into archetypes. There is also flexibility in determining the grouping algorithm 
depending on the nature of the LAH studied.    
4. Existing housing stock 
There are 36 housing developments within the LAH older traditional schemes in Cork City. Total units counted 
amount to 11,112 units. Within this, 20 repeating terraced house variations are recorded and are grouped to each of 
the 36 developments. A full count of the 20 typologies, amount to 10,449 units across the 36 developments. The 
remaining units are made up of 530 red brick and 133 outlier units which are excluded from this study. Data is 
broken down into MT, ET and SD units. 55% MT units represent 5,753 units, the 32% ET represent 3,361 units and 
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the remaining 13% represents 1,335 SD units. There are 5,307 block on flat units; 3,834 cavity construction with 
majority of cavities measuring 70mm; there are 1,308 Composite/Cavity units and 530 Red Brick units. Table 3 
describes the geometric configuration and thermal characteristics of each house variation for ET and MT. U values 
are calculated using BER U value calculator IS EN ISO 6946. Figure 2 also gives a breakdown of number of units to 
each reference house; it subdivides house types into ET, MT and SD.  
House type H4, H9, H18 and H19 are based on estimations from similar properties; drawings are not available to 
date and access to properties to execute full survey is proving difficult. Average elevation is calculated for each 
LAH development; the max elevation recorded is 134 MASL, the minimum elevation recorded is 6 MASL, the 
average is 49.7 MASL and the median is 28 MASL.  Total percentage orientation for the 36 developments is 29% 
north facing, 27% south facing, 23% west facing and 21% east facing. The Composite + Cavity construction type is 
a terrace house type built in 1970 from modular composite panels. They underwent a major retro-fit in 1991; a strip 
foundation was poured around original raft foundation connected using steel reed bar.  
Table 3. Geometric configuration and Thermal characteristics of house types 
Unit 
Ref 
(-) 
TFA  
 
(m²) 
S/V 
ET 
(-) 
S/V 
MT 
(-) 
Vol   
 
(m³) 
P/A 
ET 
(-) 
P/A 
MT 
(-) 
TWA 
ET 
(m²) 
TWA
MT 
(m²)  
Win 
area 
(m²) 
Door 
area  
(m²) 
Façade  
 
(W/m²
Floor  
 
(W/m²
Roof  
 
W/m²
Age 
 
(yr) 
H1 71.4 0.88 0.82 207.8 0.5 0.5 83.1 55.5 10.9 4.9 1.33 0.59 0.15 1953 
H2 70.9 0.92 0.72 181.2 0.5 0.3 81.2 41.9 10.2 4.4 1.33 0.63 0.15 1950 
H3 72.2 0.89 0.80 183.4 0.4 0.4 74.9 58.7 10.8 4.7 1.33 0.61 0.15 1953 
H4 71.5 0.90 0.78 190.8 0.5 0.4 79.7 52.0 10.7 4.7 1.33 0.61 0.15 1952 
H5 78.3 0.85 0.69 199.2 0.5 0.3 67.3 35.1 15.4 8.4 0.31 0.64 0.15 1970 
H6 67.0 1.43 1.15 114.9 0.4 0.3 58.7 26.8 6.70 3.9 1.33 0.57 0.15 1955 
H7 80.4 0.83 0.64 210.8 0.5 0.3 83.7 44.4 6.80 3.7 0.49 0.59 0.15 1982 
H8 68.4 1.05 0.81 174.5 0.5 0.4 98.3 55.9 10.9 4.2 1.33 0.67 0.15 1946 
H9 70.9 0.93 0.78 187.5 0.5 0.4 83.5 52.8 10.7 4.6 1.33 0.62 0.15 1951 
H10 64.1 0.77 NA 197.1 0.5 NA 73.3 NA 11.4 3.7 0.49 0.64 1.56 1970 
H11 82.4 0.99 0.72 206.0 0.4 0.3 107 52.1 11.1 3.7 0.49 0.57 1.56 1970 
H12 82.4 0.94 0.72 206.0 0.4 0.3 97.6 52.1 11.1 3.7 0.49 0.57 1.56 1970 
H13 68.8 0.99 0.70 172.2 0.5 0.3 83.5 35.4 11.6 4.6 1.33 0.65 0.15 1969 
H14 82.1 0.86 NA 208.5 0.5 NA 62.4 NA 10.2 4.3 1.33 0.63 0.86 1958 
H15 113 0.77 0.51 281.3 0.5 0.5 117 49.5 15.3 3.7 0.49 0.58 1.56 1966 
H16 113 0.79 0.58 282.8 0.5 0.3 125 58.7 18.6 5.5 1.33 0.61 0.15 1960 
H17 82.8 0.90 0.63 207.0 0.5 0.3 107 53.3 19.1 3.8 0.49 0.60 1.56 1962 
H18 79.0 0.89 0.69 206.1 0.5 0.3 90.5 51.8 10.4 3.9 0.49 0.59 0.15 1974 
H19 76.4 0.9 0.70 199.3 0.5 0.3 84.2 51.7 10.9 4.5 0.49 0.61 0.15 1965 
H20 95.7 0.85 0.67 244.5 0.4 0.3 97.6 53.6 10.3 3.7 0.49 0.57 0.15 1985 
A separate cavity wall was then built around each terrace block faced in red brick, made possible due to original 
deep overhangs and poured in-situ concrete party walls which protruded out past original house façade. Figure 1 
includes a drawing of this detail. 
   
   
Cavity construction, 70mm cavity. Cavity/Composite construction. Block on Flat construction. 
Fig. 1. Wall to foundation section details of construction types identified from surveys. 
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Ref H1 Age 1953 No 2153   Ref  H2 Age 1951  NO 1331 Ref  H3 Age 1953     No 478 
ET   712 MT  1207  SD 234 ET   406 MT  779  SD  146 ET   114 MT  350 SD 14 
   
Ref H4 Age 1950      No 98 Ref  H5 Age 1970   No 1318 Ref  H6 Age 1955    No 688 
ET   29 MT  63  SD 6 ET    416 MT   894  SD 8 ET   173 MT  139  SD 376 
   
Ref H7 Age 1982      No 1913 Ref  H8 Age 1946    No 240 Ref  H9 Age 1950    No 76 
ET   643 MT  1123  SD 147 ET   66 MT   82  SD  92 ET   20 MT   50  SD  6 
   
Ref  H10     Age 1970     No 12 Ref  H11     Age 1970   No 324 Ref  H12     Age 1970      No 116 
ET    0 MT   0  SD 12 ET    102 MT  210 SD 12 ET    34 MT   76  SD  6 
   
Ref  H13     Age 1970     No  524 Ref  H14     Age  1958   No 126 Ref  H15 Age  1966    No 170 
ET   202 MT  308  SD  14 ET    10 MT   10  SD 106 ET    72 MT   98  SD 0 
   
Ref  H16     Age  1960     No 323 Ref  H17     Age  1962     No 37 Ref H18 Age  1980    No 6 
ET   168 MT   155  SD  0 ET    12 MT   25  SD  0 ET   4 MT   2  SD 0 
  
 
Ref  H19 Age  1975 No 48 Ref  H20 Age 1985 No 468  
ET    0 MT   0 SD 48 ET   178 MT  182  SD 108 
(Ref : reference house number)  (No: number of units)  
Fig. 2. House types, ௝݄ for 10,449 dwellings across 36 developments for cork city council LAH stock  
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5. Archetypes 
     The 450 LAH stock asset rating surveys provided a large amount of information regarding various non-geometric 
parameters. Table 4 gives a breakdown of the information from surveys. The data collected is used to determine 
percentage efficiencies, glazing type, primary and secondary heating types and level of insulation for archetypes. 
Boiler efficiency is set to 83.2% based on surveys; attic insulation is set to 300mm where possible as this was the 
level of upgrade; Primary heating is set to Gas and secondary heating is set to solid fuel and Glazing type is set to 
Double glaze air filled 6mm cavity. Three major envelope construction types are identified during surveys; Figure 1 
illustrates foundation to wall section of the three types. 
5.1. Application of weighting factors to building element variables 
    Weighting factors applied to the parameters defining each dwelling geometrical and thermal characteristics are 
outlined in Table 5. Table 5 also highlights the house types which are used to create each archetype. Archetype A 
and D make up 86.8% of the properties; A is of Cavity construction 2 storey and D is block on flat 2 storey. 
Archetype B and C make up the remaining 13.2%; they are very different in their geometric configuration being 3 
story and single story respectively.  
Table 5. Weighting factors applied to each house type and archetype grouping 
ࢇ࢏  ET MT 
A 
௝݄ h5 h7 h10 h11 h12 h18 h19 h20 h5 h7 h10 h11 h12 h18 h19 h20 
ݓ௝ 0.25 0.47 0.01 0.07 0.02 E E 0.11 0.36 0.45 NA 0.08 0.03 E E 0.07 
B 
௝݄ h15 h16 h17      h15 h16 h17      
ݓ௝ 0.29 0.67 0.05      0.35 0.56 0.09      
C 
௝݄ h6(a) H6(b)       h6(a) h6(b)       
ݓ௝ 0.5 0.5       0.5 0.5       
D 
௝݄ h1 h2 h3 h4 h8 h9 h13 h14 h1 h2 h3 h4 h8 h9 h13 h14 
ݓ௝ 0.45 0.26 0.06 E 0.07 E 0.1 0.05 0.44 0.29 0.13 E 0.03 E 0.11 NA 
(E: Estimated) 
 
5.2. Archetype distribution 
     The 4 archetypes represent 10,449 units across 36 LAH developments. Figure 3 shows two example areas of 
LAH in Cork City; the 20 reference house types are colour coded on maps to show distribution of property types. 
Table 4. Information from 450 LAH surveys pre-upgrade works   
Envelope construction type   
Solid block Cavity Composite +cavity Hollow block   
42% 25.33% 31.33% 1.33%   
Primary heating 
Gas boiler Electric heaters Oil boiler Solid fuel   
92.9% 2.7% 3.3% 1.1%   
Secondary heating 
Open Fire Electric heaters Gas fire Wood stove No secondary  
71.8% 14% 8.2% 3.6% 2.4%  
Glazing type 
DG  DG + SG SG    
79.56% 16.67% 3.78%    
Attic insulation thickness 
0mm 50mm 100mm 150mm 300mm Unknown  
8.7% 1.6% 11.1% 44% 25.8% 3.1% 
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The 4 archetypes are also colour coded to show simplified distribution of property types using representative 
archetypes. 
 
 
Ref: house 
 
1 = 
2 = 
3 = 
4 = 
5 = 
6 = 
7 = 
8 = 
9 = 
10 = 
11 = 
12 = 
13 = 
14 = 
15 = 
16 = 
17 = 
18 = 
19 = 
20 = 
 
 
Archetype 
 
A = 
B = 
C = 
D = 
 
   Distribution of 20 terraced house types  Distribution of 4 archetypes 
   North western zone North western zone 
 
 
 
   Distribution of 20 terraced house types  Distribution of 4 archetypes 
  South western zone South western zone 
Fig. 3. Color reference locator for house types and archetypes 
6. Energy Modeling and Analysis  
    Once the archetypes were defined it was possible to do a base line energy assessment by modeling each archetype 
using DEAP software program, which is based on the calculation framework I.S. EN ISO 13790: 2004: Thermal 
performance of buildings [12]. It is very closely aligned with the calculation method used by the Standard 
Assessment Procedure (SAP) [13]. DEAP is Ireland’s official BER tool used to show compliance with building 
regulations and the methodology framework in the Energy Performance of Buildings Directive (EPBD) [12].   
6.1. Results from DEAP simulation of archetypes 
     Archetypes parameters developed from equation (1) for each parameter ࢖࢑, are used to model each archetype. 
Table 6 summarizes the archetype column vectors and also presents DEAP simulated results for the 4 archetypes 
(including sub groups, ET & MT); Airtightness results were also inputted based on mean air permeability tests 
carried out by Sinnot [14] on domestic properties from 1941 to 1975 and from 1980 to 1986; results for tests are 
7.5m³/h/m² and 9.4m³/h/m² respectively [14].  Thermal energy losses for ET are an average of 16.7% higher than 
MT. This results in 8 separate simulations; each archetype is modeled and the percentage variations between 
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archetype ET and MT in kWh/m²/yr are calculated for Archetypes A, B, C & D; percentage variation is 10.98%, 
21.73%, 18.83% and 15.24% respectively. 
Table 6. Schedule of archetypes  
Archetype Units Rating 
(kWh/m²/yr) 
CO΍ S/V P/A FA        
(m²) 
Win      
(m²) 
Walls 
(W/m²k) 
Roof    
(W/m²k) 
Floor 
(W/m²k) 
A-ET 1718 234 39.86 0.8 0.5 77 9.80 0.42 0.35 0.56 
A-MT 2487 208 35.97 0.7 0.3 81 10.6 0.40 0.40 0.45 
B-ET 252 280 46.07 0.8 0.5 112 19.3 1.05 0.82 0.60 
B-MT 278 220 37.07 0.6 0.4 110 17.5 0.96 1.05 0.50 
C-ET 549 357 59.35 1.3 0.4 67 6.74 0.91 0.15 0.57 
C-MT 139 290 49.41 1.1 0.3 67 6.74 0.91 0.15 0.47 
D-ET 2177 320 52.51 0.9 0.5 76 11.5 1.33 0.21 0.61 
D-MT 2849 271 45.47 0.8 0.4 71 10.8 1.33 0.15 0.52 
(Units : total number of units represented by archetype) 
6.2. Total energy consumption and CO2 emissions 
Figure 4 summarizes the base line energy assessment showing DEAP simulated results. The total end use energy 
consumption and CO2 for each archetype are displayed in the graph. Results are based on calculations from table 7. 
Percentage thermal and electrical energy use is subdivided to demonstrate where potential savings can be made. A 
full estimation of total energy use and CO2 is recorded for 10,449 units resulting in 211GWh/y and 35,477 GtCO2/y. 
 
 
 
 
 
 
 
 
Fig. 4. Summary of baseline Energy Assessment using DEAP (I.S. EN ISO 13790)  
7. Discussion 
     A detailed housing data base for city council LAH was not in existence and was necessary in order to carry out a  
study of this nature. Using a traditional approach this would have been unfeasible but applying a web based GIS 
mapping approach to rapid typology cataloguing reduced substantially the time taken to develop such a database. As 
the second part of this study will be focusing on large scale external retro-fit solutions it necessitates an accurate 
subdivision of geometrical and thermal data.  From this study there is an average energy rating of 272 (kWh/m²/yr) 
for archetypes; this is compared to an averaged 121 registered BER results from LAH in Cork City [15] resulting in 
a 6% variation. Results are also compared to a recent study carried out by Famuyibo et al [11] where they developed 
13 archetypes to represent the Irish housing stock more generally. Floor, roof and wall U-values are quite 
comparable with their floor, roof & wall U values ranging from 0.50 – 0.58, 0.33 – 0.46 & 0.50 – 1.63 W/m²k 
respectively. The floor, roof & wall U value results from this study range from 0.45 – 0.61, 0.15 – 0.80 & 0.40 – 
1.33 W/m²k respectively. The largest variance is in the floor areas where Famuyibo et al archetypes are all over 100 
 James Pittam et al. /  Energy Procedia  62 ( 2014 )  704 – 713 713
m² although this is expected due to large volume of house typologies used in their study [11]. The study house types 
used by Sinnot et al [14] to measure air permeability have an average floor area and internal volume of 80m² and 
202m³ respectively. In this study archetype average floor area and volume are 83m² & 196m³ respectively. They 
recorded an average 5% reduction compared to an average 2.46% reduction in theoretical energy consumption in 
this study when using sinnots results. These reductions may appear minor but are extremely important in increasing 
the accuracy between estimating simulated energy consumption and actual energy consumption of existing 
dwellings. That 2.46% if added to overall results would amount to 873 GtCO΍/yr. This study is a step in contributing 
to a highly detailed national housing data-base; which could be used for cost optimal retro-fit decision making and 
to do accurate energy simulations and assess multiple retrofit scenarios in a bid to help reduce carbon emissions and 
bridge the gap in meeting our Kyoto obligations.  
8. Conclusion & Future Work 
This paper outlines a method for cataloguing LAH in Cork City using a combination of GIS, a web mapping 
application, archived construction drawings and survey data to build a detailed housing database. From this material, 
archetypal buildings are produced using a matrix based linear system which combines a series of house types and 
parameters into archetypes to execute large scale energy modeling analysis. The method used to apply weighting 
factors to building variables based on unit quantity proved to be an effective measure in creating accurate 
archetypes. This leads to a more representative level of accuracy in results from energy modeling.  It is proposed to 
use a similar method to increase accuracy in U value calculation, as certain construction elements have a combined 
material build up.   
In conclusion the method has produced a series of archetypes; the authors believe the 4 principle archetypes 
developed are representative of LAH stock in Cork City. The 4 archetypes represent 94 % of the original sample 
stock. The method used was highly effective in collecting the data needed to build a detailed housing data base for 
Cork City. It is believed that this method is adaptable and could be successfully applied to other city council housing 
stocks.  
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